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Abstract
We find the space-time supersymmetric and κ-invariant action for a D3-brane
propagating in the AdS5 × S5 background. As in the previous construction of the
fundamental string action in this maximally supersymmetric string vacuum the
starting point is the corresponding superalgebra su(2, 2|4). We comment on the
super Yang-Mills interpretation of the gauge-fixed form of the action.
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1 Introduction
The action of a D3-brane probe propagating in a curved type IIB supergravity back-
ground is described by a combination of a Born-Infeld-type term and a Wess-Zumino
type term (see, e.g., [1, 2, 3, 4, 5]). The supersymmetric and κ-invariant expressions for
the D3-brane action in flat space and general type IIB backgrounds were constructed in
[6, 7, 8].
Type IIB supergravity has two maximally supersymmetric vacua: flat space and
AdS5 × S5 background [9]. In the case of the flat space the D3-brane action computed
in the static gauge and κ-symmetry gauge is a non-linear generalisation of the abelian
N = 4 supersymmetric Yang-Mills action which has 16 linearly and 16 non-linearly
realised supersymmetries [7]. Since AdS5 × S5 is the large charge or near-horizon limit
[10] of the D3-brane solution of [11, 12], the corresponding action may be interpreted as
describing a D3-brane probe propagating near the core of a D3-brane source.
In string theory, a collection of N parallel D3-branes is described by connecting open
strings [1], or (at low energies) by U(N) SYM theory [13]. The action for a single D3-
brane separated from N − 1 others is obtained by integrating out massive open strings
stretched between the ‘probe’ and the ‘source’ (see, e.g., [14]). In the large N (large
charge) limit the BI-type D3-brane action should essentially coincide with the leading IR
part of the quantum N = 4 SYM effective action obtained by keeping the U(1) N = 4
vector multiplet as an external background and integrating out massive SYM fields
[15, 16, 17, 18]. Since the quantum N = 4, D = 4 SYM theory is conformally invariant,
the resulting action should also have (spontaneously broken by scalar field background
and thus non-linearly realised) conformal symmetry. The non-linear conformal invariance
of the bosonic part of the static-gauge D3-brane action in AdS5 × S5 was demonstrated
in [17, 19, 20].
Our aim will be to find the complete supersymmetric (invariant under the 32 global
supersymmetries of the AdS5×S5 vacuum) and κ-invariant form of the D3-brane action
in AdS5 × S5 space. After fixing the static gauge and κ-symmetry gauge the action
will have a ‘SYM effective action’ interpretation. Like the flat space action, it will have
16 linear and 16 non-linear (conformal) supersymmetries. Its conformal invariance is a
consequence of the SO(4, 2)× SO(6) isometry of the AdS5 × S5 metric and is manifest
before the static gauge fixing.
The knowledge of such supersymmetric action is quite non-trivial in view of its non-
polynomiality and the absence of the manifestly supersymmetric N = 4 (superfield)
formalism: one effectively determines the exact supersymmetry transformation laws to
all orders in low-energy expansion. The fermionic structure of the action is of interest
also in connection with recent discussions of the SYM–supergravity correspondence (see,
e.g., [21, 22, 17, 23, 24, 25, 26, 27]).
One possible approach to the construction of the action is to start with the general
type IIB background actions in [6, 7, 8] and plug in the type IIB superfields representing
the AdS5 × S5 vacuum (the corresponding supergeometry was recently discussed in [28,
30]). This approach, however, is indirect and somewhat complicated as it does not make
1
explicit use of the basic symmetries of the problem.
Our strategy will be instead to use directly the supergroup SU(2, 2|4) which is the
underlying symmetry of the AdS5× S5 string vacuum.1 As in the previous construction
of the type IIB string action in AdS5 × S5 [29], we shall obtain the space-time super-
symmetric and κ-symmetric D3-brane action in terms of the invariant Cartan one-forms
defined on the coset superspace SU(2, 2|4)/[SO(4, 1)⊗ SO(5)]. Our method is concep-
tually very close to the one used in [7] to find the action of a D3-brane propagating
in flat space as a D = 4 ‘Born-Infeld plus Wess-Zumino’ -type model on the flat coset
superspace (D = 10 super Poincare group)/(D = 10 Lorentz group).
As in [29], our starting point will be the superalgebra su(2, 2|4) containing the two
pairs of translations and rotations, (Pa, Jab) for AdS5 and (Pa′ , Ja′b′) for S
5, and the
supersymmetry generators (32 odd translations) which form the two D = 10 Majorana-
Weyl spinors Qαα
′
1,2 of the same chirality. Our notation and conventions will be close to
those of [29] and are explained in Appendix A where we also write down the commutation
relations for su(2, 2|4). Appendix B contains some basic relations for Cartan forms LA
on the coset superspace.
2 Cartan forms
To find the manifestly super-invariant and κ-invariant D3-brane action we will use the
formalism of Cartan forms on the coset superspace SU(2, 2|4)/[SO(4, 1)⊗ SO(5)]. The
left-invariant Cartan 1-forms
LA = dXMLAM , X
M = (x, θ) ,
are defined by
G−1dG = LaˆPaˆ +
1
2
LaˆbˆJaˆbˆ + L
αˆQαˆ , (2.1)
where G = G(x, θ) is a coset representative in SU(2, 2|4). La and La′ are the 5-beins,
Lαˆ1,2 are the two Majorana-Weyl spinors and Lab and La
′b′ (Laa
′
= 0) are the Cartan
connections (for their detailed form see [29] and Appendix B). They satisfy the Maurer-
Cartan equations (B.1)–(B.4) implied by the structure of the su(2, 2|4) superalgebra.
A specific choice of G(x, θ) which we shall use in this paper is
G = g(x)eθQ , (2.2)
where g(x) is a coset representative of [SO(4, 2)⊗ SO(6)]/[SO(4, 1)⊗ SO(5)], i.e. x =
(xµ, xµ
′
) provides a certain parametrization of AdS5× S5 which may be kept arbitrary.2
1Since the U(1) symmetry relating the two supercharges of IIB supergravity is not a symmetry of
type IIB string theory [32, 33], one is to omit this U(1) factor from the U(2, 2|4) symmetry [31] of the
supergravity vacuum. The corresponding superalgebra we use in this paper does not contain the U(1)
and central charge generators. In mathematics literature this superalgebra is denoted by psu(2, 2|4))
[34], but we will use its common ‘simplified’ notation.
2The use of a concrete parametrization for θ is needed, however, to find the representation for the
2-form F which enters the BI action (see below). As in the flat space case [7], F cannot be expressed in
terms of the Cartan forms only.
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Then
G−1dG = e−θQDeθQ , (2.3)
where D is the closed covariant differential
D = d+
1
2
ωaˆbˆJaˆbˆ + e
aˆPaˆ , D
2 = 0 . (2.4)
The explicit form of Dθ is
Dθ = (d+
1
4
ωaˆbˆΓaˆbˆ − i
2
Eeaˆσ+Γaˆ)θ , (2.5)
where the matrices σ+ and E are defined in Appendix A.
Let us note that in the 32-component spinor notation used in the present paper the
superstring action in AdS5 × S5 background found in [29] has the following form valid
in an arbitrary parametrisation (∂M3 =M2)
I = −1
2
∫
M2
d2σ
√
g gij LaˆiL
aˆ
j +
∫
M3
H3 , (2.6)
H3 = iL
aˆ ∧ L¯Γaˆ ∧ KL .
In the explicit parametrisation (2.2)
I = −1
2
∫
M2
d2σ
[√
g gij LaˆiL
aˆ
j + 4iǫ
ij
∫ 1
0
dt Laˆit θ¯Γ
aˆKLjt
]
, (2.7)
where the notation are explained in (A.6),(B.9).
3 D3-brane action
The D3-brane action depends on the coset superspace coordinates XM = (xmˆ, θ) and
vector field strength ∂iAj − ∂jAi. As in [6, 7, 8], it is given by the sum of the BI and
WZ terms
S = SBI + SWZ , (3.1)
where (we set the 3-brane tension to be 1 and M4 = ∂M5)
SBI = −
∫
M4
d4σ
√
−det(Gij + Fij) , (3.2)
SWZ =
∫
M4
Ω4 =
∫
M5
H5 , H5 = dΩ4 . (3.3)
The induced world-volume metric Gij is (i, j = 0, 1, 2, 3)
Gij = L
aˆ
iL
aˆ
i = ∂iX
MLaˆM∂jX
NLaˆN , L
aˆ(X(σ)) = dσiLaˆi . (3.4)
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The supersymmetric extension F = 1
2
Fijdσ
i∧dσj of the world-volume gauge field strength
2-form dA is found to be
F = dA+ 2i
∫ 1
0
dt Laˆt ∧ θ¯ΓaˆKLt , (3.5)
where Laˆt (x, θ) ≡ Laˆ(x, tθ), Lt(x, θ) ≡ L(x, tθ). The θ-dependent correction term in
(3.5) given by the integral over the auxiliary parameter t is exactly the same 2-form as
in the string action (2.7). This representation corresponds to the specific choice of coset
representative made above. Note that while F is not expressible in terms of Cartan forms
only, its exterior derivative is
dF = iL¯ ∧ L̂ ∧ KL , L̂ ≡ LaˆΓaˆ . (3.6)
This important formula can be proved my making use of the Maurer-Cartan equations
and equations (B.11)–(B.13) from Appendix B.
As a result, dF is manifestly invariant under supersymmetry, and then so is F, pro-
vided one defines appropriately the transformation of A to cancel the exact variation of
the second (string WZ) term in (3.5) (cf. [6, 7]). Note that this is the same transforma-
tion that is needed to make the superstring action (2.7) defined on a disc and coupled
to A at the boundary invariant under supersymmetry.
As in flat space [6, 7], the super-invariance of SWZ follows from supersymmetry of
the closed 5-form H5 = dΩ4. We shall determine the supersymmetric H5 from the
requirement of κ-symmetry of the full action S which fixes this 5-form uniquely. The
κ-transformations are defined by (see (B.8))
δκx
aˆ = 0 , δκθ = κ , (3.7)
where the transformation parameter satisfies the constraint
Γκ = κ , Γ2 = 1 . (3.8)
Γ is given by
Γ =
ǫi1...i4√
−det(Gij + Fij)
(
1
4!
Γi1...i4E +
1
4
Γi1i2Fi3i4J +
1
8
Fi1i2Fi3i4E
)
, (3.9)
where
Γi1...in ≡ L̂[i1 . . . L̂in] , L̂i ≡ LaˆiΓaˆ . (3.10)
The corresponding variation of the metric Gij is
δκGij = −2iδκθ¯(L̂iLj + L̂jLi) . (3.11)
The variation of F is given by
δκF = 2iδκθ¯L̂ ∧ KL , (3.12)
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or, in components,
δκFij = 2iδκθ¯(L̂iKLj − L̂jKLi) . (3.13)
Our main statement is that the D3-brane action S in (3.1) is κ-invariant provided the
5-form H5 is given by
H5 = iL¯ ∧
(
1
6
L̂ ∧ L̂ ∧ L̂E + F ∧ L̂J
)
∧ L
+
1
30
(
ǫa1...a5La1 ∧ . . . ∧ La5 + ǫa′1...a′5La′1 ∧ . . . ∧ La′5
)
. (3.14)
It is possible to check (using Maurer-Cartan equations and Fierz identities) that H5 is
closed, i.e. the equation (3.3) is consistent and thus determines SWZ.
The important fact is that H5 is expressed in terms of the Cartan 1-forms and super-
invariant F only. This implies that H5 is invariant under space-time supersymmetry.
Then from (3.3) we conclude that δsusyΩ4 is exact, so that the WZ term (3.3), like the
BI term (3.2), is supersymmetry invariant.
To put the fermionic part of the WZ term in the action in a more explicit form let
us make a rescaling θ → tθ and define
H5t ≡ H5|θ→tθ , Ft ≡ F|θ→tθ . (3.15)
Since L(x, tt′θ) = Lt(x, t
′θ) = Ltt′(x, θ) one can show that (cf. (3.5),(3.6))
Ft = dA+ 2i
∫ t
0
dt′ θ¯L̂t′ ∧ KLt′ , ∂tFt = 2iθ¯L̂t ∧ KLt . (3.16)
Then using the defining equations for the Cartan forms (B.11)–(B.13) one finds from
(3.14) the following differential equation
∂tH5t = d
[
2i(
1
6
θ¯L̂t ∧ L̂t ∧ L̂tELt + θ¯L̂t ∧ Ft ∧ JLt)
]
, (3.17)
which determines the θ-dependence of H5. With the initial condition
(H5t)t=0 = H5|θ=0 = H(bose)5 =
1
30
(ǫa1...a5ea1 ∧ . . . ∧ ea5 + ǫa′1...a′5ea′1 ∧ . . .∧ ea′5) , (3.18)
where ea and ea
′
are (pull-backs of) the vielbein forms of AdS5 and S
5, we conclude that
H5 = (H5t)t=1 is given by dΩ4 (see (3.3)) where
Ω4 = 2i
∫ 1
0
dt
(
1
6
θ¯L̂t ∧ L̂t ∧ L̂tELt + θ¯L̂t ∧ Ft ∧ JLt
)
+ Ω
(bose)
4 . (3.19)
The explicit form of the θ-independent part Ω
(bose)
4 (satisfying dΩ
(bose)
4 = H
(bose)
5 ) depends
on a particular choice of coordinates on AdS5 × S5 . Thus the WZ term in (3.3) can be
written as (cf. (2.7))
SWZ = 2i
∫
M4
∫ 1
0
dt
(
1
6
θ¯L̂t ∧ L̂t ∧ L̂tELt + θ¯L̂t ∧ Ft ∧ JLt
)
+
∫
M5
H
(bose)
5 . (3.20)
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Using (B.14),(B.15) one can then find the expansion of SWZ in powers of θ.
It is useful to recall that the only non-trivial background fields in AdS5×S5 vacuum
are the space-time metric and the self-dual RR 5-form. The bosonic parts of the last two
terms in H5 (3.14) represent, indeed, the standard bosonic couplings of the D3-brane to
the 5-form background (their explicit coordinate form can be found, e.g., in [20]). The
action we have obtained contains also the fermionic terms required to make this coupling
supersymmetric and κ-invariant.
Let us stress again that we have started with the BI action expressed in terms of
the Cartan 1-forms and the 2-form in (2.7),(3.5) (determined in [29]) as implied by the
structure of AdS5×S5 space or the su(2, 2|4) superalgebra. We then fixed the form of H5
from the requirement of κ-symmetry of the full action. The fact that we have reproduced
the bosonic part of the self-dual 5-form is in perfect agreement with the result of [6, 8]
that the D3-brane action is κ-invariant only in a background which is a solution of IIB
supergravity (for AdS5 × S5 space this implies the presence of the non-trivial self-dual
5-form field [9]).
4 Remarks on gauge fixing
To summarize, we have found the supersymmetric action for D3-brane probe propagating
in AdS5 × S5 background. The action is given by (3.1)–(3.5),(3.20), with the closed 5-
form defining the WZ term given in (3.14).
This action is world-volume reparametrisation invariant and κ-invariant. Its advan-
tage is that it is manifestly invariant under the symmetries of AdS5×S5 vacuum: bosonic
isometries SO(4, 2)× SO(6) and 32 supersymmetries. However, it does not have a par-
ticularly simple form when written in terms of the coordinates (x, θ), even using the
closed expressions for the Cartan forms in terms of θ [30] given in (B.14),(B.15).
To put the action in a more explicit form and also to establish a connection to
the SYM theory discussed in the Introduction we need to (i) choose special bosonic
coordinates in AdS5×S5 , (ii) fix the static gauge so that the D3-probe is oriented parallel
to the D3-source, and (iii) fix the κ-symmetry gauge in a way that simplifies the fermionic
part of the action. After fixing the local symmetry gauges only the ISO(3, 1)⊗ SO(6)
and 16 supersymmetries part of the original symmetry will remain manifest, while the
superconformal symmetry will be realised non-linearly.
One standard choice of the bosonic coordinates in AdS5 × S5 is such that ds2 =
x2
R2
dxidxi +
R2
x2
dxsdxs, where x
2 ≡ xsxs, s = 1, ..., 6, and R is the radius (which is set
equal to 1 in the rest of the paper). The static gauge choice is then xi = σi.
3
Both D3-brane actions – in flat space and inAdS5×S5 space – inherit the full set of the
32 supersymmetries of the corresponding type IIB supergravity vacua. Their gauge-fixed
forms, however, have only 16 linearly realised supersymmetries. The interpretation of the
remaining 16 supersymmetries as conformal ones is possible only in the AdS5× S5 case.
3The flat-space limit (which is possible to take in the D3-brane action before the static gauge choice)
is obtained by changing the coordinates so that x2 = R2e−2z/R, etc., and taking the limit R→∞.
6
Moreover, this interpretation seems to depend on a proper choice the κ-symmetry gauge
which should be different, e.g., from the θ1 = 0 choice in [7]. How to fix κ-symmetry
gauge in the AdS5 × S5 action case in the most natural way is an important and open
question. The difference between the two actions is related to the fact that while the
flat space action has explicit scale α′, the role of such scale in the AdS5 × S5 action is
played by the modulus of the scalar field.4
A more complicated open problem is a non-abelian generalisation of the abelian D3-
brane action we have found. As the AdS5 × S5 action is different from the flat space
one this problem may have a different solution compared to the one proposed in [35].
One obvious suggestion – to replace the fields (x, θ, A) by U(N) matrices and to add the
overall symmetrised trace – may not work as the trace structure of the quantum SYM
action appears to be more involved (cf. [15]).
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Appendix A Notation and conventions
We use the following conventions for indices:
a, b, c = 0, 1, . . . , 4 so(4, 1) vector indices (AdS5 tangent space)
a′, b′, c′ = 5, . . . , 9 so(5) vector indices (S5 tangent space)
aˆ, bˆ, cˆ = 0, 1, . . . , 9 combination of (a, a′), (b, b′), (c, c′) (D = 10 vector indices)
α, β, γ, δ = 1, . . . , 4 so(4, 1) spinor indices (AdS5)
α′, β ′, γ′, δ′ = 1, . . . , 4 so(5) spinor indices (S5)
αˆ, βˆ, γˆ = 1, . . . , 32 D = 10 Majorana-Weyl spinor indices
The commutation relations of the even part of su(2, 2|4) which is so(4, 2)⊕ so(6) are
[Pa, Pb] = Jab , [Pa′ , Pb′] = −Ja′b′ ,
[Pa, Jbc] = ηabPc − ηacPb , [Pa′ , Jb′c′] = ηa′b′Pc′ − ηa′c′Pb′ ,
[Jab, Jcd] = ηbcJad + 3 terms , [Ja′b′, Jc′d′ ] = ηb′c′Ja′d′ + 3 terms .
4Let us note also that in contrast to the AdS5 × S5 one, the flat-space BI-type D3-brane action
is not related to quantum SYM theory – the higher-order terms in it may be interpreted as tree-level
string-theory α′ corrections.
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In [29] the commutation relations for the odd part were written in terms of 16-component
spinor notation. It turns out, however, that calculations are simplified if one uses the
32-component notation. We shall use the following representation for 32×32 Γ-matrices
Γa = γa ⊗ 1⊗ σ1 , Γa′ = 1⊗ γa′ ⊗ σ2 , C = C ⊗ C ′ ⊗ iσ2 , (A.1)
where C, C and C ′ are the charge conjugation matrices for so(9, 1), so(4, 1) and so(5)
Clifford algebras respectively. The Majorana condition is Ψ¯ = Ψ†Γ0 = ΨTC. The 5d
Dirac matrices satisfy γ(aγb) = ηab = (−+ ++ +) , γ(a′γb′) = ηa′b′ = (+ + + ++) and
γa1...a5 = iǫa1...a5 , γa
′
1...a
′
5 = ǫa
′
1...a
′
5 .
We shall use the following representation for each of the two 32-component Majorana-
Weyl (negative chirality) supergenerators
Qαˆ =
(
0
−Qαα′
)
, Qαˆ ≡ QβˆCβˆαˆ , (A.2)
where Qααˆ is a 16-component spinor. The two supergenerators (Q1αˆ, Q
2
αˆ) of su(2, 2|4)
will be combined into a 2-vector
Q =
(
Q1
Q2
)
. (A.3)
The commutation relations for the odd part of the superalgebra in [29] can be rewritten
as
[Q,Paˆ] =
i
2
QEσ+Γaˆ ,
{Qαˆ, Qβˆ} = −2i(CΓaˆπ+)αˆβˆPaˆ + E
[
(CΓabσ−)αˆβˆJab − (CΓa
′b′σ−)αˆβˆJa′b′
]
, (A.4)
where π+ and σ± stand for 32× 32 matrices 1× 1× π+ and 1× 1× σ±,
π+ =
1
2
(1 + σ3) , σ+ =
1
2
(σ1 + iσ2) , σ− =
1
2
(σ1 − iσ2) , (A.5)
and σi are the usual Pauli matrices. We shall also use the following 2× 2 matrices
E =
(
0 1
−1 0
)
, J =
(
0 1
1 0
)
, K =
(
1 0
0 −1
)
, (A.6)
which will act on the two internal indices of Q in (A.3).
The chirality of the spinor Cartan 1-forms Lαˆ1,2 and odd coordinates θαˆ1,2 is opposite
to that of Qαˆ, i.e. in the 32-component notation Lαˆ =
(
Lαα
′
0
)
. The L1,2 and θ1ˆ,2 can
be combined into 2-vectors like (A.3) and L and θ in the text stand for such vectors.
8
Appendix B Basic relations for Cartan forms on
coset superspace
The Cartan forms satisfy the Maurer-Cartan equations implied by the su(2, 2|4) super-
algebra
dLaˆ = −Laˆbˆ ∧ Lbˆ − iL¯Γaˆ ∧ L , (B.1)
dL =
i
2
σ+L
aˆΓaˆ ∧ EL− 1
4
LaˆbˆΓaˆbˆ ∧ L , dL¯ = i
2
L¯E ∧ ΓaˆLaˆσ+ − 1
4
L¯Γaˆbˆ ∧ Laˆbˆ , (B.2)
dLab = −La ∧ Lb − Lac ∧ Lcb + L¯Γabσ− ∧ EL , (B.3)
dLa
′b′ = La
′ ∧ Lb′ − La′c′ ∧ Lc′b′ − L¯Γa′b′σ− ∧ EL . (B.4)
As in [29] we set the radii of AdS5 and S
5 to be 1. It is often useful to use the following
expressions for the variations of Cartan forms which are also implied by the structure of
the su(2, 2|4)
δLaˆ = dδxaˆ + Laˆbˆδxbˆ + Lbˆδxbˆaˆ + 2iL¯Γaˆδθ , (B.5)
δL = dδθ − i
2
σ+L
aˆΓaˆEδθ + 1
4
LaˆbˆΓaˆbˆδθ +
i
2
σ+δx
aˆΓaˆEL− 1
4
δxaˆbˆΓaˆbˆL , (B.6)
δL¯ = dδθ¯ +
i
2
δθ¯EΓaˆLaˆσ+ − 1
4
δθ¯ΓaˆbˆLaˆbˆ − i
2
L¯EΓaˆδxaˆσ+ + 1
4
L¯Γaˆbˆδxaˆbˆ , (B.7)
where
δxaˆ ≡ δXMLaˆM , δxaˆbˆ ≡ δXMLaˆbˆM . δθ ≡ δXMLM , (B.8)
Let us make the rescaling θ→ tθ and introduce
Laˆt (x, θ) ≡ Laˆ(x, tθ) , Laˆbˆt (x, θ) ≡ Laˆbˆ(x, tθ) , Lt(x, θ) ≡ L(x, tθ) , (B.9)
with the initial condition
Laˆt=0 = e
aˆ , Laˆbˆt=0 = ω
aˆbˆ , Lt=0 = 0 , (B.10)
where eaˆ, ωaˆbˆ are the 5-beins and the Lorentz connections for AdS5 × S5. Then the
defining equations for the Cartan 1-forms are (see eqs. (A.10)–(A.12) and (B.2)–(B.4)
in [29] for details)
∂tL
aˆ
t = −2iθ¯ΓaˆLt , (B.11)
∂tLt = dθ − i
2
σ+Γ
aˆEθLaˆt +
1
4
ΓaˆbˆθLaˆbˆt , (B.12)
∂tL
ab
t = 2θ¯EΓabσ−Lt , ∂tLa
′b′
t = −2θ¯EΓa
′b′σ−Lt . (B.13)
One can find a closed solution to these equations [30] (we set t = 1)
L = V (θ)Dθ , Laˆ = eaˆ − 2iθ¯ΓaˆW (θ)Dθ , (B.14)
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Lab = ωab + 2θ¯EΓabσ−W (θ)Dθ , La′b′ = ωa′b′ − 2θ¯EΓa′b′σ−W (θ)Dθ , (B.15)
where the matrices V and W are defined by
V ≡ sinh
√
m√
m
= 1 +
1
3!
m+
1
5!
m2 + ... , (B.16)
W ≡ cosh
√
m − 1
m
=
1
2!
+
1
4!
m+
1
6!
m2 + ... , (B.17)
and m is a matrix quadratic in θ
m = −σ+ΓaˆEθ θ¯Γaˆ + 1
2
Γabθ θ¯EΓabσ− − 1
2
Γa
′b′θ θ¯EΓa′b′σ− . (B.18)
While the relations (B.1)–(B.7) are valid in an arbitrary parametrisation of the coset
superspace, (B.11)–(B.18) apply only in the parametrisation of (2.2).
Note that in many formal calculations it is more convenient to use directly the defin-
ing equations (B.11)–(B.13) rather then the solution (B.14), the explicit expressions
(B.14),(B.15) may be useful in discussion of κ-symmetry gauge fixing and related appli-
cations. As is well known, the analogs of the expressions (B.14),(B.15) can be written
down for the Cartan forms corresponding to a general symmetric space (see, e.g., [36]).
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